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April 1, 1987 

. - ·. 

Ms. Rodene DeRice 
Department of Environmental 
Quality Engineering 

5 Commonwealth Avenue ···- ·- -· · .. ,, . .. ... . . , 
Woburn, MA 01801 

Re: 	 60 Olympia Avenue 
Woburn, HA 

Dear 	Ms. DeRice: 

We enclose a copy of the report prepared by Goldberg, 
Zoino & Associates in response to your notice dated 
August 18, 1986. We apologize for the delay in 
forwarding this information to you. 

Very 	 truly yours, 

WK/jpm 
Enclosure 

cc: 	 Loui s Massery 

- -·- -··· ·­
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GZ\ 
GOLDBERG • ZDINO & ASSOCIATES, INC. 
GEOTECHNICAL-GEOHYOROLOGICAL CONSULTANTS 

January 14, 1987 
File No. A-7943-C,PC 

Mr. Charles Whitten 
Juniper Development 

39 Holton Street 

Winchester, Massachusetts 01890 

Re: Groundwater Sampling and 
Analysis 
60 Olympia Avenue 
Woburn, Massachusetts 

Dear Mr. Whitten: 

Pursuant to our proposal of September 30·, 1986, Goldberg-Zoino & 
Associates, Inc. <GZA) has resampled and analyzed groundwater at 
the above-referenced site in response to a notice of responsibil ­
ity letter from the Department of Environmental Quality Engineer­
ing <DEQE> dated August 18, 1986. This report summarizes the 
results of the sampling and analysis activities. 

BACKGROUND 

In February 1985 GZA completed an environmental site assessment 
at the above-referenced site. The site assessment included the 
installation of five groundwater observation wells and the 
analysis of groundwater samples. The analysis detected elevated 
levels of volatile organic compounds <VOCs) in groundwater from 
one well location. These VOCs were suspected to have originated 
from leaks in an underground storage tank system. The tank 
system was subsequently removed. 

On August 18, 1986 the DEQE issued a notice of responsibility 
letter under MGL Chapter 21E. The DEQE required the submittal of 
the following information: 

Copyright 1987 Goldberg-Zoino & Associates, Inc . 

THE GEO BUILOING• 320 NEEOHAM STREET• NEWTON UPPER FAUS. MASSACHUSETTS 02164 •16171969·0050 
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I 
I 


~ I 
I 

Juniper Development - January 14, 1987 - File No. A-7943 
Pa e 2 

1. 	 The status, age, contents, and construction of all under­
ground storage tanks presently on the site. 

2. 	 A determination of whether any of the tanks currently exhibit 
leakage within the limitations of approved tank testing 
procedures. 

3. 	 Determination of groundwater quality from the on-site wells 
using EPA Method 602. 

GZA 	 was asked to sample and analyze groundwater from observation 
wells previously installed to respond to the latter requirement. 

SAMPLING OF GROUNDWATER OBSERVATION WELLS 

On November 14, 1986, GZA staff engineer David Sample, sampled 
groundwater observation wells B-1, B-3, and B-5. GZA was unable 
to locate observation well B-2 and B-4. Mr. Sample returned to 
the site on November 17, 1986 and, with the aid of a metal 
detector, found the location of observation well B-2. (See 
Figure l, Exploration Location Plan, for groundwater observation 
well locations.) A sample was obtained from this location on 
November 17, 1986. Samples from observation wells were obtained 
using 5-foot stainless steel bailers with Teflon ballcheck valves. 
Separate precleaned bailers were used for each well to avoid . 
cross-contamination. Three times the initial volume of water in 
the wells was evacuated to remove standing water, and the wells 
were allowed to recharge. Water samples were collected in 
precleaned 40 ml glass vials with Teflon septa. Samples were 
sent to Cambridge Analytical Associates (CAA) for analysis. 

RESULTS OP ANALYSIS 

Samples obtained on November 14 and November 17, 1986 were 
analyzed by Cambridge Analytical Associates using EPA Method 602 
in accordance with the requirements of DEQE. Benzene, toluene, 
ethyl b nzene, and xylene were not detected. The results of the 
analysis ar presented in Appendix A. A comparison of the 
results of the analysis v rsus those presented in a November 1985 
report are shown in Table 1. 

SUMMARY AND CONCLUSIONS 

Groundwat r observation w lls at 60 Olympia Avenue, Woburn, 
Massachus tts wer sampl d and analyzed by EPA Method 602, as 
requir d by th DEQE. 
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Benzene, toluene, ethyl benzene, and xylene, identified as 
contaminants being present in the groundwater at the site 
described in GZA's January 1985 report, were not detected in 
samples obtained in November 1986. 

~his report is subject to the limitations and terms and 
conditions in Appendix B. 

We trust this information will satisfy your requirements and 
those of the DEQE. 

Very truly yours, 

GOLDBERG-ZOINO & ASSOCIATES, INC. 

~¢,(~~ 
Charles A. Lindberg 
Project Reviewer 

JJB/JEA:smh 
Attachments: Table 

Figure 
Analytical Results 
Limitations/Statement of Terms and Conditions 

(Env. 4/86) 
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January 1987 
File No. A-7943 

'D\BLE 1 

CAMBRIDGE ANM.YTICAL ASSOCIATES 
OUI\m'ITATIVE IAB:lRMURY RESULTS 


60 <LYMPIA Avmru£- l«>BURN, ~OOEE'l'l'S 

<parts per billion> 


Well Ux:atioo 
Bl* B2* B3* B4* B5*

1(85 12(86 1/85 12(86 1(85 12(86 1/85 12(86**1/85 12(~6 

benzene NO NO 170 NO NO ID ID NO R)
toluene NO NO 540 R:l T NO R) T IDethylbenzene NO NO 150 NO T NO NO ID
xylenes NO NO 750 R) T NO 

m 
NO NO NO 

T • Trace <1 to 10 times detection limit of 1 put per billioo>. 

NO • Not detected. 

* • Designated G1A-l, G1A-2, GZA-3, and GZA-5 by ~ in Appendix B. 

** • Well not located. 
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Goldberg-Zoino & Associates 

The GEO Building


320 Needham street 

Newton Upper Falls, MA 02164 


Attn: Mr. John Balco 


rork ID: Olympia Woburn A7943 

P.O. No.: 15450 


Work Order: 86-11-112 


Cambridge Analytical Associates 
1106 Commonw alth Avenue/ Boston, Masaachus Its 02215/ (617} 232·2207 
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APPENDIX B 

LIMITATIONS 

1. 	 The observations described in this Report were made under 

the conditions stated therein. The conclusions presented in 

the Report were based solely upon the services described 

therein, and not on scientific tasks or procedures beyond 

the scope of described services or the time and budgetary 

constraints imposed by Client·. The work described in this 

report was carried out in accordance with the attached 

Statement of Terms and Conditions. 

2. 	 Quantitative laboratory testing was performed as part of the 

site assessment by where such analyses have been conducted 

by an outside laboratory. SZA has relied upon the data 

provided, and has not conducted an independent evaluation of 

the reliability of these data. 

3. The conclusions and recommendations contained in this report 

are based in part upon various types of chemical data and 

are contingent upon their validity. These data have been 

reviewed and interpretations made in the Report. It should 

be noted that variations in the types and concentrations of 

contaminants and variations in their flow paths may occur 

due to seasonal water table fluctuations, past disposal 

practices, the passage of time, and other factors. Should 

additional chemical data become available in the future, 

these data should be reviewed by GZA, and the conclusions 

and recommendations presented herein modified accordingly. 
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SUPPLEMENTAL INFORMATION 


FOR 


TEST BORING LOGS 


ABBREVIATION DESCRIPTION 

OD Outer Diameter - the outside diameter 

ss Soil Samples 

REC Recovery - Amount of sample, 

In inches, recovered 

from the split-spoon 

sampler 

WE WEHRAN Monitoring Well 
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TEST BORING LOG~~ENGNERNG 
CON5WtG ENGNERS BORING NO. WE- I 

PIIO.IICT: Weverllltwer Slit Woburn, MA IHUT NO. I OF I 

CUINT: 
 M-ehUHIII DEQE .101 NO. 11111.21 

Cerr • 0.. DriiiiM Coro.IOitiHI COHTitACTOit : IUVATION 53.56 TO PVC 

GltOUHD WATIIt 
 CAS. SAMI'! COfiE TUII DATE ITAitTID 1121/17 

DATE TIME 
 WATEit ELEV. SCREEN INT. TYPE STEF.L 1~!. DATE "NIIHEO 1/21/17 


212l8 PM 48.41 MSL 3.0'-18.0' DIA. 2" OD OltiLUit IIU Wl-'er 

WT. l!ftftlho I Ulllho INIPECTOit ltllllhallfe Stowe 

'ALL. u• 


WILL &. SAMPLE ~·· 

CONITitUCTION 

TYPE ILOIIt I'U CLASSIFICATION ltEMAitiCS
~ NO. IIIICNU 
0 

~ ~ 	 - ­~ 
I-I ss 	 131 OiNt, Brown, COII'H to flnt SAND, lOme to llEC • 5"G)

~ ~ 	 tree• Cobbln,llttltltlt, Ptblllts. Sample taken from I to 1.5 ft. 
~ 

4.5' 
1-2 ss 	 1..

I 	 ------------------------------- ----------------------­••• 	 Loolt, Ten, fine SAND, liOI'IC! IIIII, lraet Ptbbl... llEC • 4" 
Collblt. Samplt taken from 4.5 to 1.5 ft. 

(i) 	 10'I .., ss ------·------------------------· ---------------------­13-10 a-., Tan, fine SAND,llttlt sm. traee mtcllum llEC • 22"

® 7·1 Sand, Clay. Two elay layera I c:m thlclc at 


1.1 and 1.1 rt. 

15' 
1 ... ss 12·1 ------------------------------- ---------------------­a-., Tan, mtdlum to nne SAND, little IIIII llEC • 20" 

7·1 
......__ 

rat 	 • ·-· ...• 	5 
...,. • 23" 

IND OP lORlNO HEAD8PACIANALY~ 

AT 22' EMD OF BOIINC AT 22 ft. 


Spen Mttl • II, Jl,t t\' pralle

r11U)fv~D lctl41 Sample I Depth I~ I=v riltf. 

(I) 2" ID, ftuall 
HI I.J

trrr=tm••t 	 .••, .... •••• c 	 1.4--. 	 ., •••II-II 1.2 
(I) dMft lllka 	 ... ..., ...••• 2.2..... 

~ 	 tl-21 I.J~· 	 •• 11.1,., ...""'" pellet Mil. 
mc-.tpM...... 

. 
141 

•41 

•II 

. . , 

http:11111.21


-------------------------------

-----------------------

I 

I. 

I 

I 


f' 

~~ENGNERNG 
CONSWIG ENGNIRS 

[IIIIIO,IICT : Wtyerhltllllf lltt, WOburll, MA 
CUINT: .DEQ£ 
IOitiHI COftfltACTOit : Cerr ·Ott Drllllfll Corp. 
GltOUNO WATIIt 
OATl TIME WATEit EUY. SCitEEN INT. TYN 
2.1_2/8 pm 48.88 HSL 3.0'-18.0' OIA. 

WT, 

"LI. 

WELL 1!,..1 SMI[IIILE 

CONITitUCTION 1i=J NO. TYN kOWI ...
...... 
I-- (!) """'- 0 

® ... Ill ~ •f-- ­-
• ...I 1-1 

_H 

u .., ss .A.J.~ 
"'' ® 

..... • J-4.., 
-

•• ... • .., 
END Or lOIII NO ­
AT II' 

~.,.y~ldl40 .....,, 

~~Wc41 
r~~ 

1 

U,C.... ..Ute -..... 
(., ..,..... ••.....,.... .. 
(I)CI ,,...,....... 


~· 

~ 

... 


... 


CAl. SAMI! COlt£ TUIC 
,!IRII.\., 

2"0D 

luDu... 
30" 

CUti.,ICATION 

. . 
Dttllt, lrowft, _,..to tlftt lAND aftd to 1101111 
PEIILU. llltlt to INte 1111. 3' 

···--------------·-···-·····---­
'-• Teft, tiM SAND, llltlt IIIII. 

r 
a-, Tift, flftt lAND, lltlltlllt. 

IIID or IOitiNO AT II ft. 

. 

TEST BORING LOG 
BORING NO. WE•I 
IMUT NO. IOF I 

.101 NO. lllll.ll 

ILIYATION5 3. 58 TOP PVC 

DATE tTAitTEO 1117/lf 


DATE 'INIIHEO 1~liT 

OltiLUit BIU WIM•rt•• 

INI[IIIfCTOit lttplllnlt ltowt 


ltEMAitKS 

ltEC • 1", •mplt ~foot~ I • 1.1~ Hlp:Jr."' or blow _,, clut to """' 

~~., 110lt1 111'1111 dltfllt It J',•U 
NOTE1 ltlllt ltllnlfll from 1-1" elld 
11·14", 1ft hori-tallltlldlllll" 
I hide. 

------· -------------­
ltEC • I"It-·· ll~lllpltttly lltlrlttd. 

ltEC • 14" 

lt111t lllllllfll I-ll" 

uc • 24 8 I· 

Ru•t •tainin, upper .9-12• of •aaple•• 

IIO'I"'a nu readiDt• DOt 
taken over tbe •plit
barrel •aapler becauee of 
perational problc::::w fr• 
extr-ly low t.-peraturee • 

IIIAI'W'At:l ANAL~ 

i !IDeA IIIII I It, I. ....... 
.,........... Dtpell ~­= ... 1•1.1' ... u... .... ... ....., t-Il' ... u... ...... .., 1.1... ...... u u 

http:lllll.ll


-----------------------
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TEST BORING LOG~~ENGINEERINGt\ r"l. "':.:• ' 

\v ·.. .;_ CONSWJG fNGNIRS BORING NO. WE·J 
I • .- · 


·~ ·.~· , PltOJICT: Wtytrhluatr Sill, Wotlum. MA SMUT NO. I OF I 

CLIENT: Mauaeh111tiU DEQE o10e NO. 51111.21 

ICMIING CONTIIACTOII : 
 Carr • DH DriUinc COf'll. IUYATION S3.17 TO PVC 
GAOUNO WATIII CAS. SAMP. COllE TUII DATI STARTED 1111/IT 
DATE TIME WATER !LEY. SCREEN INT. TY'f: STEEL. Id.. DATE 'INIIHEO 1/lt/IT 
~/218 om 7.22 MSL 3.0'·18.0' OIA, 4" 2"00 DIU LUll 8111 Wlnttrter 

WT. JOOIIMI 140 IIIII INIHCTOII Steptllnlellowe 

"L'- 14" ,.. 
wtLL ~ IAM'LE 


CONITIIUCTION CLASSIFICATION 
 IIEMAIIKS•NO. TTl'£ kowt NR 
IIIICNU 

0
f-- ® . . 

I-I ss 31·21 ~~rk lll'own, eoai'M to fine SAND, end REC •Ill"f-- (!) ~ 
34-n K~~l!~...-~t..'!~.S!I!••C:.~----- t-1~f-- ----------------------· Tan, "-1, eoai'M to fine SAND, 101111 

1-t I'll I·U N!IJ !'!~-~~·___________ .t·r. 
I ----------------------­1$-lt an, "-1, eoai'M SAND, trtee Pttllll... 

tq!t; - • - - - - • - - • - - • - - - - - - - -'~~­
~ltdlum, Tan, eoai'M SAND, Ulllt llltdiUIII REC • II" 
to fine Stnd. htlblee, treee Collll&es. Silt. 

It'<t ~· 1-3 ss 15-11 owe. ;.;.;,"m.diu"in"io"rine iAilo; iiti1e"si1i,·t;.t-. ----------------------­REC • 12" 
It-tO Rust ltalnlnc upptt T" of ........mleaetoi.D Oekn, Pttlllle.~ 

I 
1-4 21·24 IEC • IT"• 

21-U 

-
21'

f~ ..., ss 'M.dl~: ian:;,;.; i4.to."Jiti.; ilit: Mdii..B·.;.;.: ---------------------­lt-11 RIC • s• 
11•11 

HEADIPACEANAL.YmlEND Of BORINO END Of BOIUNO AT 1t ft. 
AT 22 tt. 

.... lltll"' 110 11.2 IY.,... 
«»)v~~·· fa Depthlllllplal •et~­.,..... ......... 

t Wc41wf.rJ:1• I C I-I H 1.4 J.J .... ... 1.1 1.4ca, -CleM IIUee..... ~ ..., I l-It 1.1 ... .... 11-U ...(.,~-·· 1­tMII. ..., 11-21 1.1 "' u
(I)Ca••t pl4 
(I) lotd llol 

"" 
~.. . 

~ 

~ 

.: \ 
\ 

http:51111.21
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., 
~• .:, • • 'if:•'"·· I·J• WEHRAN ENGN:ERNG VARIABLE HEAD•• .,.., 'I


} \1 ~ t~: .~ ~ . 


PERMEABILITY TESTV\!.5 CONSU.TNG ENGNERS 
PIEZOMETER No. WE 

15 •78
18.0 to 3.0 feet 30 0.70

45 0.60
60 .51
75 .44

METHOD: 90 .40
105 .31Rising head test

2 120 .27

r ln (h1/h2l .ln L 135 0.23


K = ------ 165 0.21
195 0.172L (t2-t1 ) R 225 0.15


From Hvorlsev (1951) 255 0.10 


l_ __ 

0 .9 - ­

0.7 - ­

0 .6 .. 

..... 0.5 . • 

......•• 

... 0.4 _ 

0

~ 0.3 ..
II: 

0

...c 
z 0.2 __ 

0.1 . ~..1..1..-L...I...L....:.....:.....L...L....I...I....L..u..Ji.....I...J...J...!...: L...l.-1~_.;.~~..1-U--W....L..1..J....L..U...L..U....L..1..L.L.L.L.UJu.J...U..ll.UJ~

ELAPSl:~O TIME 
CALCULATIONS : 2 

r • 5.08 em (5.08) ln (0.6 / 0. 17 ) .1n 361.19
K •

L • 368.6 em 2 (361 . 19 ) (190-45) 20.32 

R • 10.16 em K • 8.94 x 10- 4 em/sec 

Tl • SO sec 


T2 • 165 sec 


h1 - 0.58 

h2 - 0.23 
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•• 

I 
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VARIABLE HEADM/2 WEI-GAN ENGNERNG 
PERMEABILITY TEST\J\!5 CONSllTNG ENGNERS 

0 285 1.00 0.10 
15 315 0.86 0.09 

to 3.0 feet 20 375 0.7~ 0.07 
45 435 0. 61 0. 0 5 
60 0.52 
75 0.45 

METHOD: 90 0.41
Rising head test. 105 0.36a 

120 0. 32r 1n (h1/h2 ) .1n L 
135 0.28K = ------------- ­ 165 0.232L (t2-t1) R 195 0.20 
225 0.15Hvors1ev (1951) 255 0 • .13 

1. .. 
0 .9 •• 
0.8 .• 
0.7 •• 

0.6 . • 

- 0 .5 .• 
..... 

0.••• 

i 
0 

0.3 . . 

0 

~ z 0.2 .. 

CALCULATIONS : 

r • 5.08 em 

L • 368.6 em 
R • 10.16 

Tl • 50 sec 

K • 
(5.08) ln (0.58/0.23) .1n 

2 (368.6) (165-50) 

K •7.03 x 10-4 em/sec 

368.6 

10.16 

T2 • 165 sec 
hl • 0.58 
h2 • 0.23 

, 
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REPORT TO 

Wehran Engineering
100 Milk St. 

Methuen, MA 01844 

Attn: Ms. Stephanie Stowe 

Work ID: Weyerhaeuser Site 
P.O. No.: 


Work Order: 87-02-011 


Cambridge Analytical Associates 
Environmental Division 

1106 Commonwealth Avenue 
Boston MA 02215 
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TEST BORING LOG
~WB-1~ ENGINEEr~ING 

CO'till.rtG lNGNlNS 	 BORING NO. WE·l 

SHUT NO. I OF I
PltOJECT: W~verhauser Site. Woburn. MA 

.101 NO. ~11111.21
CLIENT: \lasuchuoeth OtQF. 

ILIEYATION 53.17 TO PVC
BOltiNG CONTIIACTOit : r.arr • Ou Or•lllna Corp. 


GROUND WAT[II CAS. SAMP. COli[ TUil DATE STAitT[O 1121117 


T'I'P[ sn:£L I\i!irn- DATE 'INIIH£0 1121111
OAT[ TIM[ WAT[R [L[Y. SCREEN INT . 

4. t• 00 OftiLL[It Bill Wlrwerter
2/218 om 47.22 HSL ),0'-18.0' OIA. 


INIP[CTOit !llephlnlt Stowe

WT. 3011 lb» 140 lbol 

FALL 24" 30" 

z., SAMPLEW[LL ..w 	 ltiMA..MSCLASSIf ICA f ION
CONSTitUCTION ~~ HO. T'I'P( llO•t 11(11 

I IIICHII

0 ~I" I
- (!) ~ 	

. 
~ llark llrown, roarn to fine SAND, and REC • Ill"

5-1 S.'l ll-21
f- <D f-=.-

34-ll """ !'P!I!LJ~~ l!!c!.S!I!·.~D!'I!I~»: ••••• !-!~' -------------·--------·
~ 	 Tlln, Loose, cnarse to lint SAND,aoma 


Sill 1rue r~hblr».

I I-lls-t ~ 	

1.2' 
----------·---------···s 

U·lt ~;n~-~;:c-.,;,:~~~~~:,;;~-,~;.,~;.~.

1'1111. 
 1,1' 

--------------------·····--·-· ------------------· REC • II"~ltdh1n1, Tlln, roant SAND. 111111 medium 

to lint Sand, Prbblrl, tract Cobbltl, Silt. 
10' ·iEc-;ir····-------·-···() 	 •,;;..~;. ~~ ~~.·,;~;,;u;,; ,-;,"rin; SAito: 1i1ii~"si1i.·t;.~,~· 5-l ss IHI 	 Rust stainlnr u""'r 7" of sample. 

It· to IIIICICfOUS flakPJ, rPbblr.

.. 	 ~ 

REC • 17"I 
5-4 ss U·t4 


tt-21 


L...-.. 

20'


-.. -.. --- .... -.---- --- .. .. -.... --- .. --- iic;~;-------·-------­II ss ~;:- Medium, Tan. fine SAND. 111111 Sill, medium Sand. 

11-10 IIEADSPACE ANA&.YSIII
EMU Of BOIUNU AT U ft. 

s-s 

END OF lORlNO 
lipan ltltlnlf Ill, IO.ItV.,.....

AT 22 ft . 

(I)~· 10 ICh 40 fes 	 Sample I Depth lack· Htad-

VC riser 	 rntlllld """(I) z• ID. nuah 
1.3
lhtu~ sch 40 1-3 0.4
5-1.Ott 1101 PVC 

4·1SC:I'ftft. 	 s-z ....,, •...••Ul Cltan 11Uca 5-J It·II 

Sllld. 1-u 5-4 U · l1 u

I.S
(4) llttiiOIIIIf 	 .., 1t-ll 
••••••peUIIIUI. 


(SI Ctllltnl pad 

(II Roalt bo• 


~~ 

I 

I 	 41 

I ~· 

I 
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I 

I 

I 
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t..V""It..ll:r:n.t..&r VARIABLE HEAD - WEHRAN EI~UIU'f\.:7 PERMEABILITY TEST


I CONSlliNG ENGN.ERS PIEZOMETER No. WE #1 


TEST DATAPROJECT : Wever...llil.user Site 

...~..=:..;.l.·II_[::..;J!!.~-~M~~:..;:.~~@~lC::..;,::Ih7-ul:...;:s;e;;.:~t:....::t~ TilliE HUD UTIO
' : sD:....::IE:..JOOlE=----------t ELAPSED 

(II• I II,)I JOB NO: 51118.21 (sec) 

I 
~E OF TEST : .l..L2./B7 0 285 1. 00 0.10 


15 315 0.86 0.09
SCREENED INTERVAL : 
feet 20 375 0.71 0.07Screen interval is from 18.0 to 3.0 

435 0.0 5below the top of PVC. 45 0. 61 

I 60 0. 52 
75 0.45 
90 0. 41METHOD : 

Rising head test. lOS 0.36 
z 120 o. 32I ln (h ;h2 ) .ln Lr 1 135 0.28 


K = ------- 165 0.23 

2L <t 2-t ) 195 0.20
1 

225 0.15 

Hvorslev (1951) 255 0.13 


0 .9 . • · · ·-~ ~ == 
0.8 · ­

0.6 • 

0 .5 . 

-

CALCULATIONS : 
(5.08) ln (0.58/0.23) .ln 368.6 

r = 5.08 em 
K = 

10.16L .. 368.6 em 2 (368.6) (165-50) 


R "" 10.16 

K •7. 03 x 10-4 em/sec

Tl • 50 Rec 


T2 "" 165 sec 


I h1 • 0.58 

h2 .. 0 . 23 

I 

http:0.58/0.23
http:51118.21
mailto:l.�II_[::..;J!!.~-~M~~:..;:.~~@~lC::..;,::Ih7-ul:...;:s;e;;.:~t


-
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I

I


~ 	 I
I 

--- - .... 
l---~------------­

TEST DATA
PROJECT Weyerhauser Site 	

TIME HEAD RATIO
EQ! 1::::________---J ELAPSED

t---:7.: : -lMfTta,_s;sn;arlc_;rhlUrls::..::;e~t: s:_..::.D>~CLIE~Nn~·:-- t:.::.: 
(sec) '"• 1 11,)


JOB NO 51118 2T 

0 275 11.00 0.08

DATE OF TEST 2/2/87 
15 315 10.78 0.06


SCREENED INTERVAL : 30 375 10.70 0.04

Screen interval is from 18.0 to 3.0 feet 

45 435 10.60 0. 04

below the top of PVC. 

60 10.51 

75 0. 44 
90 0. 40 


METHOD: 105 0.31 

120 0.27
Rising head test

J 135 0.23

r ln (h

1
/h 2 

) .1n L 
165 0.21 


K = -------------	 195 0.17 

2L <t 2- t 1 ) R 225 0.15 

255 0.10


From Hvor1sev (1951) 


=-"-•=
0 .9 --	 = ;:
0.8 .• 

-=;=1"4=:§fr. t.r:~~
0.7 .• 

1-+ 1 -+.;...;o.;. i~fEEJ~ $:
0.6 	 • c~~ .,. 

H~- 1 ..!:.

~=I 	 :::.:=:- ,, 

&. 	 o.• ·- t.' t .t-::- :-1~ ;-::~ - 1

t 	-a ,... :=;:: I ~if:!: ::i"Ji=rF­5 	0.3 ..
II: ~=--= ~~-,­
a ..;.;.: ;;.; ;;. =--;::;,.._ .., '. : •-• - ~ o . l~i ~ "-~-'­

- +~~ !~:- l- : -!"7i:~ .;.. r.:;::Ft ..;. 
0~ 
----

..:..u :·:·:l~J.! . ,_ :-:!~t 	
% o.2. . :.:::::..; • ·~=- .J;c.. ~

-+-	 - - o . o .~ ..___;__ 0 ~O J_ 
0• H - --:--n t-~h . ~ . , : • • ;_ 0 : , · · I ~ 

0 1' ~~­
I 1 I . t OH l i I N I i : 

11 I ~T r ~ 

! (J i J~-r -t 1-J ••• t ~ - · :t- -:011: 

0 

4
! ! !·1o 

- ~ i .·n
Ll1	 1 1 U:..:

-:- • o 1 1r'i!'".. I - .. 0 '"l'T rr+t-H-f-i-M~~I-+++'~H+HH+
,- , 	 0 0 ; I I· I 

01	 1-. r, . -'
0 

..
' 

o 1 •
; 1 

•
' 
•.

'
1 
I 

•
I 
I
0 

.0 i ..~~~..~~~~~~0 .1 • I' I I "j I ~~~~~I II 1 

100 200 3000 	 1 ~~c~)L-------------------~

I ~~~~
~~----------------~E~LA=P~S~~~O~T~I=M~E--~(~s

•CALCULATIONS · 	 361.19
r 	 • 5.08 em (5.08) ln (0.6/0.17) .ln

I 	 K = 
2 ( 36 l. 19 ) ( 190-4 5 ) 20 • 32
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